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Introduction
Microfinance Institutions (MFIs) offer poor people access to basic financial services: "the first goal of MFIs is to reach more clients in the poorer strata of the population, and the second goal is financial sustainability" (Mersland & Strøm, 2008, p. 663) . Ever since the seminal work of Hossain (1988) , microfinance has been indicated as a tool in the fight against poverty (Pitt and Khandker, 1998) and even its eradication (Yunus, 2007) . The rationale is that improvements in healthcare, nutritional advice and education can only be sustained when households have increased their income, consumption and control of financial resources (Littlefield et al. 2003; Khandker, 2005; Morduch, 1999 . For contrary findings see Banerjee et al. (2010) .
A number of (albeit controversial) studies over the past decades have attempted to evaluate the impact of microcredit (measuring, for example, how people's lives would have changed if microcredit had not been granted) i . To date however, and to the best of our knowledge, none has examined the determinants of the nominal value of loans and the factors driving long-term bank relationships. This paper attempts to address these deficiencies, and in addition, elucidate the role of collaterals within this context.
For this purpose the study examines the Cambodian Microfinance Institution: Maxima Mikroheranhvatho Co. Ltd. (hereinafter "Maxima").
Cambodia is one of the faster growing economies of South-east Asia. Annual growth in 2011 stood at +6.7% of Gross Domestic Product (GDP). At the same time however it remains one of the poorer countries of the World. Based on GDP per capita it is ranked ii . at 183 th in the World. Economic growth in Cambodia is urbanfocused (concentrated on garment production, tourism, and construction industries), with limited linkages to the rural economy. While the incidence of poverty declined from 47,0% in 1994 to 30,1% in 2007, it remains higher (34,7%) , in the countryside and almost absent (under 5%) in Phnom Penh province (World Bank, 2006) .
The 1999 "Law on Banking and Financial Institutions" and the following government decree for implementation, recognizes three categories of banking institutions: i) commercial banks; ii) specialized banks; and iii) registered or licensed Microfinance Institutions (MFIs). Both registered and licensed MFIs must adhere to a strict set of reserve requirements and accounting practices, most of which depend on deposit base and loan portfolio size. As of December 2010, a Cambodian Microfinance Insititution (2011) reported 25 active members, including 23 MFIs, one Nongovernmental organization, and one commercial bank (ACLEDA). The industry's aggregate loan portfolio is heavily concentrated among the largest institutions, with the four larger MFIs (excluding ACLEDA) accounting for over 64,3 percent of the gross loan portfolio. , groups, and small business enterprises, at fixed interest rates for terms of three different durations (6, 12, and 20 months) . Nominal interest rates range between 1.9% and 2.8% per month, depending on the amount borrowed (less than 1.000 USD, between 1.000 and 2.000 USD, more than 2.000 USD) and the mode of settlement (if instalments are settled on householder's home, for example, this would attract an additional spread of 10 basis points).
Loans are categorized according to their purpose: i) agriculture; ii) commerce; iii) services; iv) transportation; v) housing; vi) family consumption and vii) extraordinary items.
The fixed interest rates that Maxima sells loans at are designed to maximise returns to the bank (Stiglitz and Weiss, 1981) . Dissatisfied would-be borrowers which can offer to pay higher interest rates (or greater collateral), from the bank's perspective however, such loans are likely to be worse risks than the average loan at the fixed interest rate. In other words Maxima does not discriminate between individuals on the basis of their creditworthiness: rather it sets an average risk on loan portfolios and then decides whether or not to grant the loan or loans.
In order to gain access to credit however, would-be borrowers must first repay all loans previously granted by other banks or MFIs. There is a known sector weakness in this regard in Cambodia arising from a system that allows clients' unfettered access to multiple loans (Hoy and Foelster, 2010) . In imposing this condition therefore, Maxima is simply applying client protection principles in the interests of avoiding client over-indebtedness (Forster et al., 2010) . Once loans have been negotiated a Maxima credit officer establishes the borrower's repayment schedule by first forecasting the client's weekly cash flows and then fixing the optimal monthly instalment In attempting to answer these questions this paper hopes to make two contributions to global financial knowledge. First, this study is one of the few attempts to empirically assess the role of real estate collaterals in microcredit: an area in which the dearth of empirical evidence to date has seriously impeded understanding of a critical issue. Second, this study is one of the few based on primary data collected in Cambodia.
The remainder of the paper is organized as follows. Section 2 reviews the theoretical and empirical literature addressing collateral requirements. Section 3 examines the data and methodology used. Section 4 presents and discusses the main findings; and finally, section 5 summarizes the paper and its conclusions.
Literature Review
There is a large body of literature on the role of collateral in financial markets (collateralized loan contracts is a standard practice in commercial banking around the world) and this literature tends to be organised into two main threads. One of these deals with the effects of collateral on interest rates (via the effects on default rates) and the other with access to credit.
In their seminal work Smith and Warner (1979) , argued the issuance of secured debt lowers the total cost of borrowing. Secured debt in consequence, may even finance positive net-present-value projects that otherwise would not be financed (Stulz and Johnson, 1985) . The use of collateral however, can introduce inefficiencies in credit allocation. Banks can under invest in the screening and monitoring of projects financed with secured loans, as collaterals help to reduce credit risk (Manove et al., 2000) . Ever since the celebrated work of Stiglitz and Weiss (1981) , there has also been an expectation that commercial banks that cannot observe borrower characteristics will have average interest rates on loans higher than the optimal rates would be for safe borrowers, if only the latter could be identified. While few programs require collateral, many have substitutes (Morduch, 1999) . In addition, Takahashi et al. (2010) have shown that although collateral ownership is not an important determinant of participation to microcredit programs in Indonesia, relatively wealthier families nevertheless gain access to microcredit.
Even if microfinance to poor people, primarily women, has been the focus of many microcredit programs, however the women's access to credit is substantially restricted by the influence of patriarchal attitudes on lending practices, as shown by Zhao and Wry (2013) study. The authors argue that "gender inequality is an important consideration for understanding the ... focus of MFIs. In the same vein, Blackden and Bhanu (1999) in an African sample study, shows that women receive substantially less than 10 per cent of all credit compared to the total amount of loans lended and only a small portion (1 %) of the total credit reaches the agricultural sector. In Paraguay likewise, when females access credit, loans to women are smaller than those granted to men for similar activities (Fletschner, 2008; World Bank, 2008; Baydas et al., 1994) vii . Simarly, In Cambodia, women face social and economic marginalisation, discrimination, and have very limited access to economic resources (Chhay, 2011) .
Multiple lending (e.g. whereby an individual has taken out loans from more than one MFI), is becoming quickly a critical issue, since this practice increase the probability of default. In these cases, MFIs are forced to resort suboptimal actions, including selling the clients' collateral, writing-off nonperforming loans, or bringing the client to court (Hoy and Foelster, 2010) . On the contrary, a strong and long lasting relationship lending would tend to protect clients welfare since his/her entire cash flow would be managed by a single MFI.
Several studies assume that the strength of the lender-borrower relationship is an inverse proxy for the degree of asymmetric information (for an overview, see, e.g., Boot, 2000) . In particular, a stronger relationship reduces the information asymmetry. As a result terms and conditions in loan contract are more favourable (Boot and Thakor, 1994; Petersen and Rajan, 1995) . However, banks might exploit their strong position to gain a rent by requiring more collateral. Empirical research tested this hypothesis using proxies to measure the strength of a bank relationship. If the duration of the relationship is a proxy of this strength, several studies find no significant effects between the duration of bank-firm relationships and the pledging of collateral (Menkhoff et al., 2006) or report a positive effect (Hernández-Cánovas and Martínez-Solano, 2006) . However, the majority of empirical studies finds a negative relationship (Berger and Udell, 1995; Degryse and Van Cayseele, 2000; Chakraborty and Hu, 2006; Jiménez et al., 2006) . If measuring the strength of the bank-borrower relationship by the number of banks with which the borrower has transactions (assuming that the more exclusive the relationship is, the stronger the relationship is), empirical evidences are conflicting. Chakraborty and Hu (2006) and Jiménez et al. (2006) find a negative relationship, demonstrating that relationships with multiple banks increase the probability of pledging collateral. By contrast, Menkhoff et al. (2006) , Voordeckers and Steijvers (2006) , Hernández-Cánovas and Martínez-Solano (2006) report a positive relationship, suggesting that relationships with multiple banks lower the probability of collateral pledging.
Recalling that Maxima is a profit oriented MFI, who faces the balancing in social and financial performance (Copestake, 2007) , according to Roberts (2012) , more profitoriented MFIs seem to offer similar average loan sizes and are slightly more inclined to target women borrowers.
Methodology
We seek to investigate how loans are related to borrower's characteristics and/or collateral requirements. The latter is measured by the estimated value of land and house owned by the borrowers. Regarding borrower characteristics, we analyse whether longer relationship banking and his/her intellectual capital positively affects the amount granted (hypothesis 1). By changing a little our perspective, we investigate how the presence of collateral and the purpose of the loan affect a longer relationship banking (hypothesis 2). Thus, in accordance with the literature surveyed above, the following hypotheses will be tested.
H1: As the length of the bank relationship increases (e.g. the lower the information asymmetry) and the higher the borrower's intellectual capital, the higher the amount granted by the MFI.

H2: Longer bank relationships depend on repeated financial needs: transportation, agriculture, trading and services require revolving credit facilities (e.g. a higher number of repeated loans).
Sample design and data collection
Sample size (N) was determined by the following formula (Grameen Foundation, 2008, p. 64 
Z: is the z-score derived from the desired confidence interval. P: is an estimate of the proportion of the population to be measured.
D: in a range 1-10 is a design effect indicating the extent to which the sample deviates from random.
E: is the margin of error.
In order to provide a confidence level of at least a 95% for Maxima's 2,594 active borrowers; and P = 10% with a precision of 5%; and D = 1.5, the target sample size was set at 207.
Borrowers were randomly extracted from this sample using a two-stage ("strata sampling") technique: first, nine of the 15 Districts covered by Maxima were randomly selected; then borrowers were randomly selected from within these nine Districts. Borrowers who had ended their relationship with Maxima more than six months before were excluded from the pick list.
Some data were collected from Maxima records: the amounts borrowed for example; the estimated value of real estate, the number of loans granted; and the purpose of the loans. Other data: the borrowers' capacity to read and write, for example; the age of the borrowers; and the family source of income were directly collected by the second author and a trainee assistant during October and November 2010 via inhouse interviewing viii of the selected borrowers.
When borrowers were unavailable ix interviewers called the Maxima head office from the interview site and requested random extraction of a new borrower from the same village with the intention of conducting the interview that day. This was the "random walk" method. When no other extracted borrowers were available to be interviewed on the same day, a new borrower was extracted and added to the interview list for the following day (IRIS center, 2008, p. 27) .
Measurement of variables
In principle the model presented here allows us to capture the determinants of an outcome y ij (such as the number of repeated loans and the supply of credit) given some borrower characteristics.
Since we focus on loan cycle (how many repeated loans has been granted) and the amount borrowed in the last loan granted, we will assume that y i is a continuous and non negative variable.
We defined the dependent variables as follows: "AMOUNT BORROWED" is the dollar value of the last loan granted, either still under amortizing or already fully reimbursed (during last six months). "LITERACY" is the borrower capacity to read and write. "AGE_BORROWER" is the principal borrower age at the day of interview. "GENDER" is a dummy variable which is equal to 1 if gender is male, and 0 otherwise. "EST_VALUE" is the logarithm of the house and land value owned by the household, estimated by the credit officer at the loan grant date. "CYCLE" is the number of repeated loans granted to the borrower. In order to be refinanced a borrower must have previously reimbursed the earlier loan. As a consequence, this value is a proxy of the length of the relationship between the MFI and the client. "P_AGRICULTURE, P_CONSUMPTION, P_TRADING, P_SERVICE, P_TRANSPORTATION, P_HOUSING and P_EXTRAORDINARY" represents the loan purpose declared at the grant date. "A_AGRI, A_WAGED JOB, A_SMALL BUSINESS" identifies the family source of income.
Data analysis
Our methodology is based on an ordinary least squares (OLS) method for estimating the unknown parameters in a linear regression model (Hernández-Cánovas and Martínez-Solano, 2006). Following the above hypothesis to be tested, the following models are specified:
and:
where: μ d is an unmeasured determinant of y ij that is fixed within a district (distinct from the x i 's in that they affect y ij but not other household characteristics), and ε id is a nonsystematic error term reflecting, in part, unmeasured determinants of y ij that vary over borrowers such that:
Linkages with the economy (other than the source of income) are controlled by a dummy variable related to the district where borrower lives. Yet, village-level indicators, such as presence of a food shop, population, distance to the nearest allweather road, availability of electricity or gas (Knowles, 2006a (Knowles, e 2006b or school and health services (Engvall et al., 2007) , might be captured by another dummy variable related to the village where a borrower lives. However, given the sample size, we would have lost too many degree of freedom, weakling robustness in the OLS econometric model. Hence, we controlled socio-economic factors only at district level.
Actually, since Maxima's clients lives in just two provinces, closed to each other (Phnom Penh and Kandal), our model does not control for other environmental variables, such as climatic condition, land productivity or fertilizer used per hectare (Mosley and Suleiman, 2007) . We check for the presence of heteroskedasticity by using Breusch-Pagan test and White's general heteroskedasticity test and the results indicate that the heteroskedasticity is not a problem. 
Findings
In this section, we present the empirical results of our study. We first report the univariate analysis in the section 4.1 and then in section 4.2 we report results of our OLS models estimation. (Pankaj, 1996; Sengupta and Aubochon, 2008) , we found an average asset value of 8,077 USD. We checked for the case whether a loan yields to a negative individual net worth (e.g. the value of the land and house worth less than the financial claims), however it never happened.
Descriptive statistics
Our second dependent variable in the model [2] , CYCLE, is the number of repeated loans granted to the borrower. Recalling that in order to be refinanced, a borrower must have previously reimbursed any earlier loans, as a consequence, this value is a proxy of the length of the relationship between the MFI and its client. On average the borrower have had almost 3 loans, which is a proxy of a 3 years relationship. On average loans are given to finance housing (34%), agriculture (20%), transportation (19%), trading (12%), services (8%), and consumption (6%). Hence, half of the capital is invested in profitable activities (agriculture, transportation, and trading). On average, 84% of the households are married, followed by a 6% that are single and 4% widowed. Table 3 present the Pairwise correlation matrix between the dependent and independent variables. The amount borrowed from the bank is positively and significantly related to real estate value of the house owned by the borrower. There is a negative and slightly significant relation (p<0.05) between the amount borrowed and the housing purpose of the loans. Amount borrowed it is also positively correlated with the trade (at 1% significance level) and service purpose of the loans (p<0.05). The other independent variables are not significantly correlated with the amount borrowed by the households and all present the expected sign. Table 3 Pairwise correlation matrix * p<0.05, ** p<0.01, *** p<0.001 Table 4 provides the results for the OLS regression models. Columns from 1 to 4 of the Table 4 shows parameters estimate by adding variables to Model (1). Model (1) investigates the determinants of the amount borrowed by individuals.
In column (a) Model [1] controls for social factors only: except from being single (S_SINGLE), these variables are not statistically significant to determinate the AMOUNT BORROWED.. As regards the evidence on a single status, it might be interpreted as a proxy of social capital: since groups with higher levels of social cohesion have a better repayment rate (Zeller, 1996 , the lower the social capital that secured a loan the lower the bank exposure. Overall, Maxima do not discriminate on social characteristics. The variable CYCLE is positively and statistically significant to the amount borrowed, meaning that the longer the relationship, the higher the amount received (about 5% every new loan). This is consistent with general theory on the relationship lending (time reduces information asymmetry) and with the general psychological theory on five steps-based hierarchies of needs (Maslow, 1943) : moving from basic needs toward comfort and safety needs requires more capital.
In the column (b), we added to the basic model in column (a) a group of variables related to the loan purpose and the estimate value of the real estate assets (land and house). CYCLE remains invariant as in the previous model. We found a strong evidence that the estimate value of the assets has a positive impact on the amount borrowed: for every 1 dollar in asset value owned, the supply of credit is 45.5% higher. Contrary to the general belief that microcredit does not discriminate on the value of collaterals or it is not addressed to people who own valuable assets (Pankaj, 1996) , even if collateral does not formally back the principal, we found it virtually does. The porpoises of the loan are the main determinant of the amount borrowed: services (education, healthcare), inventories, and transportation (basically motorbikes) are the most expensive purposes to be financed. However, while controlling for fixed-effects at local level (district dummy variables), agriculture, consumption and trading purposes loose significance, meaning that at local level the loan purpose are more similar within borrowers (e.g. some district demand more credit for agriculture while other ask more credit for housing). Table 5 provides the estimations results for the determinants of long term microcredit banking relationship. Our dependent variable here is the number of the repeated loans, namely CYCLE. In the column (a) we used social characteristics only. We find gender is a positive and significant determinant of the number of loans received. In all regressions, the age of the borrower is strongly significant to influence the numbers of the cycles received: the older the borrower, the longer the bank relationship. In columns (b) and (c) we added variables related to economics factors. We find that the service purpose positively and significantly affect the long term banking relationship. In contrast to the previous model (1), controlling for fixed effects at district level, we find that in a given district the bank tend to refinance the same loan purpose. The other findings do not change across the columns in model (2). 
Summary and conclusions
This paper enlarges knowledge on microcredit activities by exploring two relatively elusive dimensions: the role of guarantees and the repeated relationship in microcredit.
In particular, this study investigated the determinants on loan cycles and on the amount borrowed. We found the former be strongly positively related with the age of the borrower and negatively related with a female gender. Yet this evidence might be caused by a relatively younger age within females or by non revolving needs in loan purposes (e.g. agriculture purposes tend to be repeated at every season, while housing or education ones tend to vanish over a longer time).
As regards the amount borrowed, we discovered a strong positive relation with real estate values, albeit assets do not formally back loans: for every (logarithm) dollar in real estate holdings, the amount borrowed is about 48 cents. This is indirect evidence that Maxima client target is not the "poorest among the poor people" (Lanzavecchia, 2012) . However, Maxima practice is completely consistent with a sound and safe (micro) banking activity, aimed to a long term relationship with clients and their welfare protection.
Low-income markets can be served by applying fundamental economics of commercial banking: assessing credit worthiness and loss given default. While this practice will tend to exclude the poorest people, nevertheless MFIs would still target to segment of clients not served by commercial banks.
Once more, our concern is on their social responsibility in carrying out an effective client protection.
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